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PREFACE 
The distribution of rats and their ectopa.rasites is not well known 
on small islands that dot the Caribbean area. To evaluate the potential 
health hazard of these animals· to personnel in this region., it was 
decided that a survey of Mona Island., West Indies would be highly 
desirableo At the beginning of this study, nothing was known concerning 
the species of rats or their ectoparasites that might occur on the island. 
Data were taken during the period December 1954 through November 1955e 
I should like to express my appreciation to Robert Bestgen s/sgt .. 
USAF, who assisted in the trapping program and to Dro Irving Fox, 
Department of Medical Zoology., School of Tropical Medicine, San Juan, 
Puerto Rico, who kindly che_cked the identiftcation of the ectoparasite1:;1 o 
Dro D .. Eo Howell, Head of the Department of Entomology, Oklahoma State 
University., served as Chairman of the writer's graduate committee and 
gave valued assistance on the manuscript preparationo I am. indebted to 
the members of the thesis committee, Drs$ Ro Ro Walton, Fo Ao Fenton, 
D. Wo Twohy, and Professor Qo Bo Graves for their review of the· 
manuscripto My sincere acknowledgement is made to the United States Air 
;Force, who made this study possibleo 
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The increasing knowledge of ectoparasites of animals as factors in the 
transmission of disease emphasizes the need for additional information 
on their distribution and ecologyo The transmission of plague by fleas, 
of Rocky Mountain spotted fever by ticks, and typhus fever by lice and 
fleas are well known examples of human diseases involving ectopa.rasiteso 
The Norway rat Rattus norvegicus (Erxleben) and the roof rat 
Rattus rattus (Linnaeus) are the two principal known reservoirs of 
typhus in the Caribbeano Information is limited on the occurrence of 
these animals and their ectoparasites on small islands that dot the 
area. In view of this, a study of rats and their ectopa.rasites was 
conducted on Mona Island, West Indies from December 1, 1954 to November 
30, 19550 
In this study, emphasis was placed on individual rats and their 
ectoparasiteso The principal objectives were, (a) determination of rat 
species present and their distribution on the island, (b) determination 
of the species of ectoparasites found on the rats, and (c) observations 
on the amount of rat movement between population unitso 
The roof rat Rattus rattus (Linnaeus) was the only species of rat 
taken during the surveyo Several subspecies of the roof rat are knowno 
However, interbreeding does occur between subspecies and their habits are 
similaro It is almost impossible to assign a wild caught rat to a given 
subspecies owing to their varied appearanceo For this reason, the group 
1 
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is referred to at the specific level, Rattus rattus or roof rato All 
subsequent references to "rats", except in the literature reviewi unless 
otherwise stated, apply to this specieso 
Transportation difficulties between Puerto Rico and Mona Island, 
prevented a systematic trapping schedule. It was possible, however, to 
collect data for each month of the year and this manuscript is based on 
these collectionso 
Locationo=-Mona Island is located in Latitude 18°05' North and 
Longitude 67°55' West, in the middle of Mona Passage, a body of water 
ranging from 1,000 feet to J,800 feet in depth. It is about 45 miles 
west of Mayaguez, Puerto Rico, and 40 miles east of Punta Espada, 
Dominican Republico The island is politically part of Puerto Ricoo 
Shaped like a lima bean1 with the concave shoreline on the North, the 
island is about 6 miles long from West to East and 4 1/2 miles wide from 
North to Southo The total area is lJ,640 acreso 
TopographYo~The island has two distinct levels~ The coastal plain 
and the limestone plateauo The plateau is from 175 to 250 feet above the 
sea and comprises the greater portion of the islando The limestone is 
very porous, which permits rapid drainageo For this reason, there are no 
rivers or springs on the plateauo The subterranean drainage has produced 
remarkable caves and caverns that honeycomb the islando Water is 
permanently found in a few cement catchments and cisterns, built by people 
who have sporadically lived on the island. 
Climateo--The climate of the island is dry and warmo The annual mean 
temperature is 82°Fo, with an average annual mean variation of 6°F. A 
34-year record of rainfall from the lighthouse, 1919 to 1952, averaged 
3 
37085 inches per yearo 
Forest Typeo~The island forests are of four distinct typesg 




Central Lowland Forests 
Coastal Forests 
Acres 
The cactus brush is generally less than 6 feet tall, and is made up 
of shrubs, small trees, and eight species of cactio It is found on the 
east, north, and southeast edges of the plateau, mostly on the east, 
where it extends in.land about a mileo The upland forest, the most 
extensive on the plateau, is made up of small trees generally growing 
to about 20 feet in heighto The central lowland forest grows in the 
depressions on the plateau where the soil is deepesto It is similar to 
the upland forest, but is more dense and taller, growing to 40 feet in 
heighto The coastal forest grows on the coastal plain chiefly to the 
southwesto It is by far the best developed, with trees to 20 inches in 
diameter and 60 feet in heighto 
The low coastal plain which varies from three~fourths of a mile to 
25 feet in width, extends from Sardinera Beach to Uvero Beach, a distance 
of some 5 miles o A large section, covering several hundred acres in the 
vicinity of Sardinera Beach, has been planted with Casuarina and 
Mahogany trees ~ Coconut palms are abundant in the coastal areao 
. Activities of Man on the Islando~The activities of man on Mona 
Island probably began over a thousand years ago when Arawak Indians reached 
the island from the easto They apparently lived in the numerous caves, as 
relics are still to be foundo 
The first white man to land on the island was Christopher Columbus 
in 149~; on his second voyage to the new worlde In 1508 Don Juan Ponce 
De Leon stopped at Mona Island for several days on his way from Santo 
Domingo to colonize San Juan Batista (Puerto Rico)o 
Since the days of Columbus and Ponce De Leon, Mona Island has had 
an interesting and colorful history: Farmers, miners 9 and pirates have 
at one time or another used it for their various activities. 
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In 1903, a lighthouse was constructed on the island near East Capee 
United States Coast Gu.a.rd personnel, tlmree in number, man this isolated 
station. During the survey, they were the only people permanently on 
the islando 
The island became an insular forest in 19190 A Civilian Conser-
vation Corps camp of 200 boys, which operated at Sardinera Beach from 
1937 to 1941, constructed several trails and built a crude truck road 
across the island to the lighthouseG The old buildings of the camp 
still remain, and were used as a base of operations during the surveye 
It would be interesting to know how and when rats first gained 
access to Mona Islando Perhaps the ancestors of the present population 
came ashore with Columbuso Then again, they may be a recent intro-
duction. 
CHAPTER II 
REVIEW OF THE LITERATURE 
Apparently no mention is made in the literature of either rats 
or their ectopara.sites occurring on Mona. Islando Anthony (1926) 
reports only two species of mammals kn0Wn from Mona Island, Noetillio 
vespertinus ma.stivus Dahl and Mormops blainvillii Leach. 
Ramos (1946) lists mammals, birds, amphibians., and many hundreds 
of insect species found on Mona. Island., but·again no mention is made 
of rats& Wolcott (1941) reports two species of fleas taken on Mona 
Isla.md., T1lll.ga. penetra.ns Linnaeus.on man., and Ctenocephalides ca.nis 
Curtis on dogso A species of tick Ambl.yomma. eruciferwn Neumann., was 
collected from. an iguana lizard Cyelura stegnegeri Barbour and Noble, 
that had been captured on Mona Island and returned to Puerto Rico 
(Tate 1946)" 
On th.e island of Puerto Rico a very thorough rat flea survey-
was made by Carrion (1927~1932)0 Fox (1946) was the first to report 
a:ny species of mites occurring on rats in Puerto Ricoo Tate (1%.1) 
mentions e:xamiming five "Brown rats" for ticks with negative resultso 
The first comprehensive survey of rat ectopara.sites, in an 
urban area in Puerto Rico, was by Fox (1951), who showed that the 
most common ectopa.ra.sites on rats in San Juan were Xenops:ylla cheopis 
(Rothschild)., Eehidnophaga gallina.cea .(WestW0od), Pol.yplax spinulosa 
(Burmeister), Bdello:n.yssus bacoti (Hirst), La.elaps nuttalli Hirst, 




survey on the western end of the island of Paerto Rico found essentially 
the sa.me thing a.s Foxo 
Extensive information is available on the Norway rat, particularly 
in the.reports published li>y workers of the Rodent Ecology Pr0ject at 
the Johns Hopkins School of Hygiene and Public Health (Davis and 
Emlen 19489 Emlen and Davis 1948, Emlen et alo 1948, Davis et alo 1948)0 
Considerably less information exists on the roof rat, particula.rly in 
nral area.so 
Ecke (1955) states that feral roof rats are seldom found in south 
Georgiao Roof rats are frequently encountered in fields, fence rows, 
and at the edge of swamps, sometimes several miles from a house or 
barn; indicating a less tenacious association wj_th mankind th.an the 
Norway rat (Worth 1950)0 There is evidence that roof rats trapped and 
liberated in the same areas tend to remain, and do not wander far 
(Baker 1946, Worth 1950, Spencer and Davis 1950). 
The medical and economic importance of various groups of 
ectoparasites have been treated in a number of texts, saeh as Hull 
(1955), Herms (1953), Matheson (1950), and Baker et a.lo (1956)0 
Pratt (1954) surveyed the literature and distribution of some 
comm.on domestic rat ectopara~ites in the United Stateso An excellent 
description of Poivplax spinulosa (Burmeister) and HoploRleura 
0enom.ydis Ferris, two comm.on rat lice, is furnished by Pratt and 
Karp (1953)0 
CHAPTER III 
MATERIAL AND METHODS 
Trapping Operations.--The species of rats occurring on the island, 
if any, were unknown; therefore., traps were set in as many different 
type habitats as possibleo The only type trap used was a wooden box 
trap similar in construction to that described by Richter and Emlen 
(1945). The traps were baited with fresh apple., which proved 
satisfactoryo Since rats are largely nocturnal in habit, the traps 
were distributed in the afternoon and checked the following morning. 
If specimens were taken, a record was made of the location and type 
habitato The captured rats were then taken to the field laboratory 
where they were examined for ectoparasites. 
Handling Rats for Examination.~The following procedure was used 
in handling the rats for examinationo Rats were removed from the traps 
by allowing them to run into a two gallon glass jar. The rats readily 
entered the jar and little difficulty was encountered. After the rats 
entered the jar a lid was quickly placed on top. A wad of absorbent 
cotton9 with approximately 4cc's of ether added, was introduced into 
the jar and the lid closed tightly. The rats became anaesthetized 
rather quickly, depending on the sexs Adult males required almost 
twice as long as adult fema.lesG The rat was left in the jar until its 
deep gasplllg breath indicated it was near death. The rat was then 
removed from the jar and could be handled for several minutes without 




Combing for Ect0paras:i.tesomThe rats were held over a large white 
enamel pam. and com.bed vigerouslyo A .fine egmb, similar to that t1sed 
in com.b1-g babies hair was used for this purposeo In addition, each 
rat was examined carefully, using forceps and teasing needles, to 
locate a.my ectepa.rasites missed in the combing processo At least 15 
minutes was spent in the examination of each rato 
Washing for Ectopa.rasiteso~Ectopa.rasites may also be removed from 
rats 'by washing. A .few rats that were not marked and released, were 
utilized to check tllis methodo The .follewing procedure was f'ollowedg 
Th.e rats were killed and placed in a refrigerator for 12=24 hourso 
After removing from the refrigerator, the rats were warmed slowly to 
room temperature and placed in quart jars, one half full ef water, 
in which a teaspoonful of detergent had been dissolved (Calgonite)o · 
Three drops of isoproP1l alcohol were added to reduce foaming~ The 
jars were sealed and shaken vigorously at 10 minute intervals over 
a period of two hourso The animals were then removed from tme jars, 
care being taken to wash all ectoparasites out of the .fur back into 
the jar. After allowing the jars to set for several hours, overnight 
if possible, the detergent solution was siphoned off, leaving the 
residue containing the eetopa.rasites in the bottom of the jaro This 
residae was then transferred to a filter fUJU11el and allei>Wed. to stand 
for several min~teso The ectoparasites were tmen removed from tne 
filter pa.per and either mounted directly, or stored in vials containing 
70% alcohol, to which had been added a small amount of glyeerineo 
Mounting Methods.,~Ectopa.ra.sites to be examined were placed 011 
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microscope slides in streaks of glycerine for preliminary determination 
and counting under a dissecting microscopeo Mites to be mounted were 
taken from the glycerine and mounted directly in. Hoyer's solutiono 
The lice to be mounted were punctured on the ventral surface of the 
abdomen with a fine needle, placed in a 10% solution of KOH, and heated 
slowly until the body contents c·ould be gently pressed out with a curved 
needleo The specimens were then placed in a cell slide containing 10% 
aleoh0l; average specimen for 15 minutes, larger specimens required a 
longer time, and some a change of 95% alcoholo While in the alcohol any 
particles of dirt and bociy content were rem.ovedo The lice were then 
transferred to clove oil for clearing, a minimum length of time., from one 
to five minutes., never longer, was allowed for the clearing processo The 
specimens were then removed from the clove oil and mounted in gum dama.ra 
The ectoparasites were checked by a specialist from time to time., 
to verify species determinatienso 
Marking the Ratso=-Rats that were to be released for movement 
studies were marked by the ear notching and toe clipping methode Marked 
rats were released the same day in the area where they were originally 
captured, or taken to other areas at varying distances from their original 
point of captureo 
CHAPI'ER IV 
RESULTS 
Rattus rattus (Linnaeus) 
Habitat Preferenceo~Rattus rattus was the only species of rat found 
on Mona Island and was most common on the low coastal plain. Abandoned 
man-=made structures were the preferred habitat. Every building on the 
coastal area supported at least one family of rats and the larger 
structures, such as the old Civilian Conservation Corps mess hall, 
severalo Rats were also found under brush piles in the coconut groves, 
near water catchments, on the brush covered airstrip, and occasionally 
near the mouth of caves at Sardinera Beacho A small colony was also 
found on the beach near the lighthouse, where the Coast Guard personnel 
maintained a flock of chickenso 
With the exception of 6 rats taken at the lighthouse, no individuals 
were trapped on the plateauo The extreme difficulty in penetrating the 
brush and cactus on the plateau necessitated the placing of traps near 
the road and along established trailso Figure 2 denotes where traps 
were placed and rats caughto It is quite possible that rats occur in 
areas of the island that were not accessible for trappingo 
Live Trappingo~Table I presents the results of trapping during 
the 12 month periodo The higher number of individuals captured in May, 
June and July reflects a greater trapping effort and not necessarily a 
fluctuation in the rat populationQ The total of 237 rats includes those 
captured more than once. Of the total rats captured, 62 percent were 
10 
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males and 38 percent femaleso 
Rat fatalities connected with trapping were extremely lowo Only 
three of the t otal. number caught were found dead in the traps and these 
are not included in the total number examinedo 
Activityo--The rats were rarely observed during daylight hours. 
Occasionally one would be seen in a coconut palm or scampering into a 
buildingo No rats were captured during daylight hours in traps that 
were available for observationo 
Rat nests were not part of this studyo However, several nests 
were observed in coconut palms and in the old buildingso No evidence 
was found that the rats burrowed in the soilo 
The rats apparently feed on a variety of vegetable mattero The 
stomach contents of 10 rats showed about 90 percent vegetable matter 
and 10 percent insect partso Most of the coconuts on the island, as 
they became ripe, were eaten by ratso However, two orange trees near 
Sardinera Beach produced fruit, which was not eaten to any extent by 
the ratso 
Ectoparasites 
Species o~Five species of ectoparasites were found on the ratso 
They are Echinolaelaps echidninus (Berlese), the spiny rat mite, 
occurring on rats throughout the world; La.elaps nuttalli Hirst, the 
domestic rat mite, common on the genus Rattus in tropical and temperate 
regions of the world; Ornithonyssus bacot~ (Hirst), the tropical rat 
mite, cosmopolitan in distribution3 Pobyplax spinulosa (Bunneister), 
the spiny rat louse, found on rats throughout the world, and Hoplopleura 
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oen~m,ydis Ferriszl the tropical rat louse9 comm.on on rats in tropical and 
subtropical regions of the worldo 
The findings are rather surprising as to the number of specieso 
From past experience9 there are u~"lllally a nmnber of different species 
0f eetoparasites to be found on rats over a period of timeo The lack 
of flea.a and ticks on the rats is rather unusualo However~ examinations 
of other specie~ of animals on the islandg bats 9 b:irds 9 feral goats 9 
feral pigs 9 and feral cats 9 failed to find any specimens of fleas or 
tickso One species of tick9 Ambl.y~ cru©iferum. Neumann9 was taken from 
the iguana lizard Cyclurq, stegnegeri Barbour and Nobleo 
Percent Infestation and Number of Ectoparasiteso~A total of 49092 
ectoparasites was removed from the 237 ratso E@hinolaela.ps echidninus 
(Berlese) was the most comm.on ectoparasite found on the rats$ accounting 
fer 30o2 percent of the totalo The remainder included Pol.yplax spinulosa 
(Burmeister) 9 27ol percentv LaelaJ2! nuttalli Hirst 9 19o9 percent~ 
Moplopleura oenomydi~ Ferris 9 12 percent and Ornithonvssus bacoti (Hirst) 
lOoS percento 
The average number of specimens per rat and the percentage of rats 
parasitized by a. species were calculated by months for the total 
population and for ea.@h specieso The results are presented in Figure 
4=10o In general there appears to be a. slight increase in the mean 
number of parasites and the percent infestation during the summer monthso 
The only species that showed good correlation between percent infestation 
and mean.I) was Ornithon.y51~usi ba@oti (Hirst) (Figure ib) o · 
Percent Inf'estationo Temperature and Rainfallo==The temperature 
variations a.re so small in this:a.rea. that they pI'Obably do not play an 
13 
important role in fluctuation of ectoparasite populationss The rainfall 
is rather evenly distributed over the year, and appears to have little 
effect on percent infestations (Figure ll-12)o A study, made over a 
period of several years, would be needed for any significant results. 
Methods of Examining for Ectoparasiteso~The two methods of removing 
parasites, by washing and by combing, showed little difference as far 
as the number and species of ectopa.rasites removed were concernedo The 
combing method was used, after trying both, as it was less bother and 
time consumingo 
Reinfestation and Movement of the Host 
Ectoparasites o--During the period May 10, 1955 through August 12, 
1955, 71 rats were captured, examined for ectopa.rasites, marked, and 
releasedo From May 11, 1955 through September 22, 1955, 41 (57.7 
percent) were recaptured at least once and reexamined to determine the 
rate and amount of reinfestationo 
Table II, presents data on the results of this studyo In general, 
indications are, that the level of parasitism of individual rats, as far 
as numbers are concerned, tends to remain about the sameo Rats with 
light infestations originally, remained so and rats with heavier 
infestations originally, regained the larger numberso 
The reinfestation rate in the case of the spiny rat louse Polyplax 
spinulosa (Burmeister) was rather startling in a number of instances. 
Table II, for example, shows that 10 lice were removed from rat number 
3 on May 11, 28 on May 27~ and 32 on May 280 In order to simplify 
identificationi only the third stage nymphs and adults of the lice were 
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recorded in this particular phase of the studyo 
The spiny rat louse, as do other species of rodent lice, 
reportedly spends its entire life cycle on the body of the host. The 
life cycle9 from egg to adult, is completed in 18 to 25 days, depending 
on temperatureo If a small error in recording the numbers of lice 
on rat number 3 is accepted 9 it is still evident the rat acquired a 
number of lice between May 27 and 280 A number of instances similar 
to this would seem to rule out the element of error and chanceo 
The mite populations on the individual rats, showed a rather rapid 
recoveryo However, it should be pointed out that all stages, with the 
exception of eggs, were recorded and the possibility of error when 
dealing with relatively small numbers is rather higho Echinolaelaps 
echidninus (Berlese) 9 the most common species of mite on the rats, 
showed the greatest recovery rateso Since the mites found on the rats 
do not spend their entire life cycle on the host» a fluctuation in 
numbers might be expected over a period of timeo 
Rattus rattuso~The ability of roof rats to find their way back 
to their home habitat , after being removed some distance away and 
liberated, has not been studied to any extento Most studies have been 
made by releasing the rats in their original habitat and trying to 
determine their dispersal from this pointo 
From May 109 1955 through August 12, 1955, 40 marked rats were 
released in areas at varying distances from their original point of 
captureo Sixteen (26 percent) were later recoveredo Table III, presents 
the results of this experimento Of the 16 rats recaptured 9 11 made 
their way back to the point of initial capture, indicating this was 
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probably their home habitat o Rats number 28, 37, 38, and 71 (Table III) 
present a different pictureo There is some indication these rats moved 
about between the 'buildings in the old Civilian Conservation Corps Camp 
area and the airstripo Rat number 31 apparently was trying to return 
to its home habitat, the fishing shack, as it was captured at the 
stable, which was on the road from the release point to the fishing 
shack (Figure 3)o 
The most remarkable recovery was rat number 41 (Table III)o 
This individual was captured at the laboratory on July 5 and released 
the same day at the fishing shacko On July 7, this same rat was 
recaptured at the laboratoryo The distance travelled was approximately 
8,700 yards . This was the longest distance any rat travelled, and is 
believed to be a record for this specieso 
The low recovery rate (26 percent), of rats liberated at points 
other than their home habitat, suggests something may have happened to 
the remaining individualso A number of marked rats, for example, were 
taken to the fishing shack and released over a period of timeo Only 
two were ever recovered and these had returned to their original 
habitat. During the same period, several rats were captured in this 
area, released and later recapturedo 
Movement Between Population Units o--Of the 41 marked rats 
recovered, 5 (12o2 percent) were taken in an area other than their 
original point of capture o These 5 exceptions had all been released in 
areas other than their original point of captureo The rats that were 
marked and released in the area where they were captured, were never 
recovered more than 50 yards from that area o 
DISCUSSION 
The result of trapping 237 rats on Mona Island, West Indies, 
during the period December 1, 1954 through November 30, 1955, indicates 
the only species of rat found on the island is the roof rat Rattus 
rattus (Linnae~s). The preferred habitat of these rats is the 
abandoned buildings found on the low coastal areao No rats were found 
on the plateau, with the exception of a small colony near the lighthouseG 
Lack of water and the relatively small known food supply, probably limits 
the rat activity to the low coastal areaso It was not possible to trap 
in all sections of the island, and there may be rat colonies in these 
areas o However, i t was quite evident the rats preferred the man-made 
structures for harborageo It might be deduced from this, that this 
species of rat is found on most of the small islands in the Caribbean 
that are, or have been populated by mano 
The ectoparasites found on the rats, were all common rat parasites ~ 
Echinolaelaps echidninus (Berlese), Laelaps nuttalli Hirst, Ornithonyssus 
bacoti (Hirst ) , Po1Yplax spinulosa (Burmeister) and Hoplopleura 
oenom,ydis Ferris o The small number of ectoparasite species is not the 
usual condition encountered with this species of rato Rattus rattus 
generally has a large number of species of ectoparasites associated with 
it over a period of timeo It is quite probable, other species of 
ectoparasites would be found on Mona Island, with the examination of larger 
numbers of rats over a longer period of timeo 
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The species of ectoparasites found and the prevalence is not in 
accord with the results obtained by Fox (1951) in an urban area in 
Puerto Ricoo Echinolaelaps echidninus (Berlese) was the most common 
ectoparasite on the rats from Mona Island, while in Puerto Rico 
Laelaps nuttalli Hirst 9 was the most common species found o The spiny 
rat louse was rather uncommon in Puerto Rico, but accounted for 27.1 
percent of the total numbers of ectoparasites from rats on Mona Islando 
Fleas and ticks were common on the rats in Puerto Rico 9 but none were 
found on Mona I sland rats o The absence, or rather the inability to find 
fleas and ticks on the rats is rather puzzlingo The railure to find 
these Arthropods on other animals, would suggest they either do not 
occur on the island , or are rareo 
The mean number of ectoparasites per rat and the percent infestation 
(Figure 4- 10) show a slight increase during the summer monthso It 
should be pointed out, however, that the number of rats examined per 
month was not great and the experiment was not conducted over a long 
period of time o Before any interpretation of seasonal variance can be 
made, comparisons would have to be made over a period of several yearso 
The tropical rat mite Ornithonvssus bacoti (Hirst) (Figure 8) , was the 
only species that showed a consistent correlation between percent 
infestation and mean f or each month of the yearo The rather evenly 
distributed rainfall and slight variation in temperature (Figure 11-12) 
had no apparent effect on the infestation rate of the ectoparasites s 
Again this is difficult to judge without comparisono 
In the removal of ectoparasites from ratsg the combing and picking 
method was found t o be the most feasible under field conditions. The 
amount of time and the materials required for washing would not be 
practical under most conditionso It is believed that better results 
can be obtained by a thorough job of combing and picking than by 
washing under any condition~ 
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Approximately 75 percent of the mites and lice were removed by the 
initial brushing and the remainder by picking over the rat with a 
teasing needle and forcepso The number of ectoparasites not discovered 
by this method is believed to be insignificanto 
In the study of reinfestation rates of ectoparasites (Table II), it 
was noted the rats with the least number of ectoparasites on the first 
examination were found to regain approximately the same small number on 
subsequent examinationso In contrast, the individuals with heavier 
infestations to begin with, were inclined to regain the higher number 
of ectoparasi tes o This would suggest that rats 1 like humans, may vary 
in their susceptibility to parasite infestationso 
The spiny rat louse, in a number of instances (Table II), showed 
a tendency to repopulate a host rather quicklyo In this particular 
s ituation, indications are, the louse may not be confined to the body 
of the host for its entire life cycleo Since the spiny rat louse has 
been incriminated experimentally in the transmission of typhus feveri the 
possibility exists that this louse may be more important in the 
transmission of typhus from rat to rat in nature than is now supposedo 
~eventy- one marked rats were released during the period May 10, 1955 
through August 12, 19550 Forty-one (57e7 percent) were recovered at 
least onceo Forty of the marked rats were released in areas other than 
where captured o The recovery in this group was 16 (26 percent)o The rate 
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of recovery of the rats liberated where they were originally captured 
wa.s almost 85 percento 
The low recovery rate of the 40 rats liberated in areas other than 
their home habitat, suggests that a high percentage did not survive& 
What did happen is not clear, but ~he possibility exists that the rats 
may have been destroyed by other rats who occupied the area where 
the marked rats were releasedo There is prooably a rather delicate 
balance between the rats in any given area and the available food 
supply, and any factor that wo\tl.d upset this balance would likely be 
resisted vigorouslyo 
Of the 16 rats recaptured after being released away from their 
home habitat 9 11 or 69 percent had returned to their original point 
of eaptureo This suggests a strong tendency to find their way back to 
their home rangeo Rats that were marked and released in the area 
where they were captured were never recovered more than 50 yards from 
that areao This would support the findings of Worth (1950) in Florida, 
Spencer and Davis (1950) in Hawaii, and Baker (1946) in Guam, who 
showed roof rats do not stray far from their h0JD.e range@ 
CHAPTER VI 
SUMMARY 
A survey of rats and their ectoparasites was made on Mona Island , 
West Indies from December 1, 1954 through November 30 , 1955. 
One species of rat, Rattus rattus (Linnaeus) , was found on the 
island. Their preferred habitat was the abandoned man-made structures 
on the l,ow coastal area. The only area on the plateau where rats were 
taken was at the lighthouse. 
Fi ve species of ectoparasites were found on the rats: Echinolaelaps 
echidninus (Berlese), Laelaps nuttalli Hirst , Ornithonyssus bacoti (Hirst) , 
Polyplax spinulosa (Burmeister) , and Hoplopleura oenomydis Ferris . 
Echinolaelaps echidninus was the most common ectoparasite found on the 
rats. There appeared to be a slight increase during the sunnner months 
in the percent of rats infested and mean number of parasites per rat . 
Little correlation could be seen between percent infestat i on , temperature , 
and t ainfal 1 . 
The spiny rat louse Polyplax spinulosa (Burmeister) appeared to 
reinfest a deloused host rather rapidly, indicating a movement from nest 
to host or host to host. In general , rats with light ectoparasite 
infestations originally became re-infested with similarly low populations. 
Those. rats that had heavier infestations originally , regained the 
higher number of ectoparasites. 
Rats removed from their home habitat and liberated demonstrated 
a strong tendency to return to their home habitat. One individual rat 
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was recaptured after it had travelled approximately five mileso 
There appeared to be little movement of the rats between population 
'llll'litse Individuals were rarely recaptured far from their original point 
of capture. 
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Figure 3. Mona Island Coastal Area. Showing Capture alld Release 
Points for Movement Studies of Rattus rattus (Linna.eu~)o 
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TABLE Io 
Number of Rats Captured by Montho 
Month Number Species 
Dec .. 10 Ra.ttus rattus 
Jan .. 7 " Feb .. 12 ti 
Maro 8 tt 
Apr .. 13 " 
May 57 ft 
June 49 tt 
July 46 " Augo 9 n 
Sept. 7 tt 
Oct .. 8 it 
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Figure 60 Percent of Rat§ Infested by Poivplax spinulosa~ 
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Figure 80 Percent of Ra.ts Infested by Echinola.ela.ps echidninus;_ 
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Figure 9o Perc.ent of Rats Infested by Laelaps nuttalli 9 and 
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Figure lOo Percent of Ra.ts Infested by· Ornithon.yssus ba.coti~ 
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Eetepa.rasites on Rats when Originally Captured and when Recapturedo 
Rat Date Captured · Date Ectoparasites and 
Number and Released Recaptured Numbers Recovered 
1 10 May Ee (1) Ps (3) 
11 May Ee (.3) 
24 May Ee (2) Ps (1) 
28 May Ps (4) 
16 July Ee (.3) 1n (1) Ps (6) Ho(4) 
2 10 May Ee (2) 
12 May Ee (3) Ob (2) 
4 June Ee (4) 
3 11 May Ps (10) Ee (3) 
27 May Ps (2'8) Ee (14) Ln (8) 
28 May Ps (32) Ee (2) 
11 May Ho (9) Ee (3) Ln (2) 
12 May Ho (1) Ee· (1) Ob (3) 
28 May Ps (4) Ho (6) Ee (2) Ob(l) 
) 
5 11 May Ps (11) Ee (4) 
20 May Ps (12) Ln (5) 
6 12 May Ob (1) Ln (5) 
17 May Ob (3) Ee (2) 1n (2) 
9 12 May Ho (3~ 
25 May Ho (1 Ln (5) 
10 12 May Ps (8) Ee (7) 1n (5) 
17 May Ps (18) Ee (3) 
11 12 May Ps (2) Ob (1) 
18 May Ps (1) Ob (.3) Ln (4) 
Ps = Pol.ypla.x spinulosa Ee= Echinolaela~ eehidninus 
Ho= Hoplople11ra ©enom.ydes Ln = Laelaps nuttalli 
Ob= Or~ithonyssus bacoti 
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TABLE II (Continued) 
Ra.t Date Captured Date Ectopa.rasites and 
Number and Released Recaptured Numbers Recovered 
13 18 May Ho (2) Ee (2) 
19 May Ee (4) 
14 20 May Ee (2) Ob (6) 
5 J,me Ps (3) Ee (5) Ln (4) 
15 20 May Ps (6) Ho (4~ Ee (7) 
5 June Ps (5) Ee (5 Ln (5) 
16 24 May Ps (3) Ee (18) Ln (9) 
26 May Ee (65) Ln (24) Ob (12) 
18 25 May Ho (3) 
22 Septo Ho (5) Ee (6) 
20 25 May 0 
26 May 0 
23 25 May Ps (3) 
26 May Ps (5) Ee (1) 
24 26 May Ee (6) Ln (2) 
7 June Ee (4) 
25 27 May Ps (28) Ee (11) 
28 May Ps (9) Ee (6) 
26 4 June Ps (3) Ee (8) Ln (5) 
5 June Ps (1) Ee (3) 
11 July Ee (6) Ob (4) Ln (4) 
27 4 June Ee (2) Ln (4) 
5 June 1n (4) 
28 7 June Ps (9) Ee (7) Ob (6) 
9 June Ps (3) Ee (2) 
Ps ~ PolYplax spinulosa Ee ci. Echinolaelaps echidninus 
Ho= Hoplopleura oenom.ydes Ln =.Lael.a.pa nuttalli 
Ob= Ornithonyssus bacoti 
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TABLE II (Continued) 
Rat Date Captured Date Ectoparasites and 
Number and Released Recaptured Numbers Recovered 
29 7 June 0 
15 July Ee (4) 
30 7 June Ee (3) 
7 July Ho (1) Ee (4) 
31 7 June Ho (1) Ln (4) 
15 July Ho (2) Ln (5) Ob (1) 
32 8 June Ps (3) Ob (2) 
6 July Ps (2) Ee (9) Ln (4) 
11 July Ps (6) Ee (4) Ln (6) 
33 8 June Ps (8) Ho (3) Ob (6) 
9 June Ps (5) Ee (14) Ln (17) 
34 8 June Ps (2) Ho (6) Ee (5) 
9 June Ps (2) Ee (3) Ln (5) 
37 5 July Ps (17) Ho (6) Ee (22) 
7 July Ps (8) Ee (14) 
38 5 July Ee (7) Ln (3) 
6 July Ps (3) Ee (8) 
11 July Ps (12) Ee (4) Ob (14) 
39 5 Ju.ly Ee (.3) Ln (5) 
6 July Ee (9) Ln (3) Ob (3) 
40 5 July Ps (22) Ho (8) Ee (16) Ln(4) 
7 July Ps (5) Ee (14) 
11 July Ps (12) Ee (5) 
41 5 July Ob (7) Ps (2) 
7 July Ps (8) Ob (3) 
Ps - Polypla.x spinulosa. Ee~ Echinolaelaps echidninus 
Ho~ Hoplopleura oenom.ydes Ln - La.elaps nuttalli 
Ob - Ornithon.yssus bacoti 
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TABLE II (Continued) 
Ra.t Da.te Captured Da.te Ectopara.sites and 
Number a.nd Released Recaptured Numbers Recovered 
42 5 July Ps (6) Ee (5) Ln (2) 
6 July Ps (7) Ee (12) 
11 Jul.Y Ps (3) Ee (6) 
51 7 July Ps (9) Ho (3) Ln (6) 
12 July Ps (19) Ln (2) 
53 7 July Ee (8) Ln (13) Ob (3) 
11 July Ee (2) Ln (5) 
58 13 July- Ps (94) Ho (21) Ln (9) 
21 Septo Ps (28) Ee (19) Ln (14) 
63 14 July Ps (3) Ee (20) Ln (7) 
15 July Ee (10) 
68 11 Augo Ps (32) Ho (6) Ob (14) 
12 Augo Ps (28) Ob (7) 
69 11 Augo Ps (8) Ee (3) 
12 Aug~ Ps (2) Ee (1) 
70 ll Augo Ps (14) Ho (3) Ln (5) 
22 Augo Ps (20) Ln (8) Ee (4) 
71 · 12 Augo Ps (11) Ee (5) 
25 Aug., Ps (10) Ee (2) Ln (3) 
Ps = Pol.yplax spinulosa Ee - Echinolaelaps echidninus 
Ho - Hoplople:u,ra oenOJILydes Ln - Laelaps nuttalli 
Ob m Ornithon.yssus bacoti 
TABLE III 
Movement of Rats Shown by Trapping Recordso 
Rat Date and Liberation Date ana Approximate 
Number Original Point Point Recapture Point Distance Travel= 
of Capture led in Yards 
1 10 May ll May 1100 
Mangrove Swamp Laboratory Mangrove Swamp 
4 11 May 12 May 1700 
Water Catchment Windmill Water Catchment 
14 20 May 5 June 350 
Mess Hall Laboratory Mess Hall 
28 7 June 9 June 600 
Airstrip Airstrip Laboratory 
30 7 Jl.11le 7 July 350 
Laboratory Mess Hall Laboratory 
31 7 June 15 July 1500 
Fishing Shack Mess Hall Stable 
32 8 June 6 July 950 
Airstrip Mess Hall Airstrip 
11 July 850 
Stable-~-~--- ________ -~ A~rfiliR. 
+""" 
I-' 
TABLE III (Continued) 
Rat Date and Liberation Date and Approximate 
Number Original Point Point Recapture Point Distance Travel= 
of Capture led in Yards 
37 5 July 7·July 950 
Airstrip Airstrip Me.ss Hall 
38 5 July 6 July 900 
Mess Hall Mess Hall Airstrip 
11 July 850 
Stable Airstrip 
40 5 July 7 July 350 
Laboratory Mess Hall Laboratory 
11 July 1400 
Stable Laboratory 
41 5 July 7 July 8700 
Laboratory Fishing Shack Laboratory 
42 5 July 11 July 1500 
Mess Hall Stable Mess Hall 
51 7 July 12 July 1500 
Mess Hall Stable Mess Hall 
53 7 July 11 July 1200 
Laboratory Stable Laboratory 
58 13 July 21 Sept,, 4400 
Coconut Grove Fishing Shack Coconut Grove 
.j::-
71 12 Augo 25 Augo 350 
I\) 
Mess Hall Mess Hall Laboratory 
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